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_ | §TORAGE-BATTERY ELECTRODE. 


Patented Nov. 22; 1910. 


Application filéd April 28, 1903. Serial Wo.:257,807. ~ 


To all whom it may concern: 
Be.it known that we, Tuomas ; 
’ gon, a citizen of the United States, residing 
at Llewellyn Park, Orange, county of Essex, 
6 and State of New Jersey, and Jonas W. 
Ayisworta, a citizen of the United States, 
residing at 228° Midland avenue, East 


Orange, county of Essex, and State of New 


Axva Ept- | 
| this specification, and in which 


understood, attention is directed to the ac-. 


companying drawings, forming « part of 


‘Figure 1 is an elevation .of one of ‘the 


| gable pockets, showing one.of its ends. — 
| closed.- Fig. 2 is a horizontal sectional: view 


on a greatly enlargéd scale, showing the 
hook-lapped seam. Fig. 3 is an elevation, 


- Jersey, have invented certain new and useful 
10 Storage-Battery Electrodes, of which the 

following is a description. me 
Our invention relates to various new and 


‘ showing the ends of the tubular pocket com- 
pressed to close the.same. Fig. 4 is a view 
in side elevation, showing one form. of sup-. 
port for holding the tubular pockets. Fig... 


useful improvements in storage ‘battery | 5 is a vertical sectional view, showing the 


_ electrodes of the Edison type, wherein an 
15 alkaline. electrolyte. is used with insoluble 
active materials maintained under pressure 
within perforated insoluble pockets or recep- 
_tacles. In the practical commercial develop- 
ment of the Edison battery, difficulty has 


20 been experienced on the nickel side, owing 


to the swelling of the active mass, bulging 
the inclosing pockets outwardly, . affecting 
the - contact between the active particles 
‘themselves and between the active particles 


pockets in position therein. Fig. 6 is a 
side view showing a modified form of elec- 
trode support, the pockets being riveted in 
place, an ; 
%, 7 of Fig. 6. 


- In all of the above views, corresponding 
| parts are represented by the same numerals. - 


of reference... : 


. The pockets aré formed of small tubes 1, es 


Fig. 7 is a section on the line 


rolled around a mandrel or former, with a-- - 
hook-lapped seam, as shown in Fig. 2. Good - 


25 and the inclosing pockets, and increasing the 
likelihood of short circuits between adjacent 
plates of opposite polarity. ° 

Our invention relates, therefore, particu- - 
‘ larly to-the construction of the positive elec- 
- 30 trodes, using nickel hydrate as the active 


results haye been secured with tubes ap- 
proximating 4 of an inch in diameter, and 
82 inches long, but obviously. these dimen- 
stons may be widely varied. The diameter 
should not, however, be too. great, because . 


mass, the latter being admixed with flakes or 
scales of an insoluble conducting material, 
preferably cobalt or a cobalt-nickel alloy, as 
disclosed in the application of Thomas A. 
35 Edison, filed March 30, 1905, Serial No. 
252,935. 
- Our object is to provide an improved con- 
struction forstorage battery electrodes where- 
by the electrodes.may be agsembled very 
40 cheaply, great durability will Be secured: a 
high efficiency obtained and-any possibility 

overcome. of poor contacts, due to excessive 

- swelling or bulging of the inclosing pockets. 
To this ‘end, the invention consists in 

45 utilizing pockets in the form of small per- 


forated -tubes with closed ends and contain-. 


ing the active material under pressure, and 
preferably: 
in one or More horizontal rows.in the grid or 
50 electrode frame, the diameter of.each. pocket 
“being small enotigh to prevent the central 
_portion of the active mass therein from be- 

ing relatively isolated. electrolytically. 


mipported vertically side by. side 


- | the meitin, 
In order that the invention may be better] heat, in order to weld + 


otherwise the central portion of each active 
unit would be objectionably removed from 
the conducting ‘inclosing walls. The strips 
from. which. the tubular pockets are ‘hate 
are suitably perforated: as shown, except the 
overlapping edges, which form the seam. 
These strips are formed either of thin sheet 
iron or nickel,. preferably. plated on ‘both 
sides with a very thin coating (say—.0004’ 
in thickhess) ofa nickel-cobalt’ alloy in, the 


per cent. nickel: After this alloy is applied 
and‘ before the strip is formed into tubular 
shape, the strips are subjected to a welding 
temperature in a hydrogen atmosphere, 


be intimately associated and welded to the 
nickel -or iron base, and any condition of 
tension in said coating will. be ‘overcome. 
The. strips so prepared are now made into 
) tubes, as explained, 
are again, subjected in a hydrogen atmos- 
phere to a much higher temperature below 
oint,—sa! 
P the lapped seam and 


after which the tubes ~ 


a yellowish white 


proportion. of 70 per cent. cobalt and 30° — 


whereby the deposited coating of alloy will. 


a ° a ° a ae 


o: 


o 


He 


as’ pressure within the mass as when a less 
concentrated solution is employed. An ini- 
‘tial elastic pressure between the active parti- 
cles and the conducting filmsor flakes and be- 70 
tween the active particles and the conducting 
‘| walls will also be secured by thegradual swell. 
‘ing of the mass in the solution, which swell- 
ing is limited and is maintained substantially 


on 


tion, said absorption increasing the elastic 
pressure. Finally, elasticity within the mass 


will be secured ‘when metallic conducting 80 
ment, in order that:the active material may 


| outwardly, excellent contact may be ob- 

a re _ _. | tained between the active particles when the 
‘In Figs. 4 and 5; we show an arrangement uining » ) D - 
in w ich. the support 3 is in the form of a elastic, .28: described. Furthermore, since 90 
ear 4, and with two main cutaway portions 
in which the tubular Pockets are’ arranged 


fionable extent, and substantially all the 9s 
active material is electrolytically acted upon 


tet} 

Pressure being applied to hold the pockets 
igi i | secured. - Ee 

-_ Having now described our invention, what 
we claim as new therein and desire to secure 


initted, whereby a high efficiency can be’ 
A , 100 


that with this arrangement the center of the 
‘grid coincides with the axis of the ockets, 
so that uniformity in the spacing of the elec- 
trodes will be secured. 

y means of the construction described, 
it will be evident that since the pockets or re. | 


2 An electrode unit com rising a per- 
forated substantially non - deformable, in. 
‘closing pocket made from metal of a com- 


swelling of the active mass or to gas pressure 
within the same. ‘To maintain the desired 
pressure on the active Mass at all times in 
order that the requisite continuity of contact 
may. be secured between the active particles 


properly regulating the gize of the perfora- | active mass to effect an elasti 
~ tions or apertures of the pockets, a sufficient the active particles, substantially as set forth. 
retardation’to the exit of any gas generated | 3. An electrode unit, comprising a tubular 12¢ 
within the pocket can be secured to result in | perforated non-active inclosing pocket made 
orcing “the active particles outwardly | trom metal of a comparativel high tensile. 
against the inclosing ‘walls, whereby the strength and with closed ends, and. adti 
active particles will be. hel closely com- | material compressed therein . under elastic 
pacted together at all times to maintain the Hressure, substantially as set forth, 
active particles in contact with the conduct- \4. An electrode unit, comprising a tubular: 
ing films or flakes. The securing ‘of this | perforated inclosing pocket, having closed 
result also depends to a° certain extent upon | ends and coated with cobalt-nickel alloy, and 
the viscosity of: the solution, since with a active material therein under elastic pres- 
very concentrated alkaline solution the aper- sure, substantially as set: forth, 
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». An electrode unit, comprising a tubular 
perforated non-active, inclosing pocket made 
trom metal of a comparatively high tensile 
strength and having 4 vertical welded seam 
and closed ends, and active: material com- 
pressed’ therein under elastic pressure, sub- 
stantially as set forth. . 
- ¢. An electrode unit, comprising a tubular 
perforated non-active, inclosing pocket made 
from metal of a comparatively high tensile 
strength and with flattened ends and active 
material compressed therein under elastic 
pressure, substantially as set forth. 

7. An electrode for storage batteries, com- 


,= prising an electrode support and a series of 
fod 


tubular perforated non-active, inclosing 


“pockets made from metal of a comparatively. 


high tensile strength carried thereby, and 
containing active material under elastic pres- 
sure, substantially as set forth. 

8. An eléctrode for storage batteries, con 
prising an electrode support and a line of 
vertically arranged tubular perforated. non- 
active inclosing pockets made from metal of 
a comparatively high tensile strength carried 
throughout and containing active material 
under elastic pressure, substantially as set 
forth. 

9. An electrode for storage batteries, com- 
prising an electrode support, and a plurality 
of perforated tubular non-active, inclosing 

ockets, made from metal of a comparatively 
igh tensile strength, riveted to said support 


-the supporting 


and carrying active material uuder elastic 
pressure, substantially asset forth. 
10. An electrode for storage batteries com- 


prising a supporting skeleton frame and a 


plurality of perforated tubular pockets con- 

taining active material, the said pockets fit- 

ting within the openings in the skeleton 

frame being flattened to one side at the ends 

thereof and riveted at said flattened ends to. 
frame and extending out- 

wardly substantially the same clistance at 

each side of the said frame, substantially as 

set forth. 

1. An electrode for storage batteries com- 
prising a supporting skeleton frame and a 
plurality of perforated tubular pockets made 
from metal of a comparatively high tensile 
strength and containing active material, the 
said pockets fitting within the openings. in 
the skeleton frame being flattened to one side 
at the ends thereof and riveted at said flat- 
tened ends to the supporting frame, and ex- 
tending outwardly substantially the same 
distance on each side of the said frame, sub- 
stantially -as set forth. - ; 

This specification signed and witnessed 
this 26th day of April, 1905. 

THOS. A. EDISON. 
JONAS W. AYLSWORTH. 


Witnesses : 
Frank L. Dyer, 
Anna R. Kure. 


